Pregnant women and infants aged <6 months are at increased risk for influenza-related severe illness and hospitalization. Influenza vaccination of pregnant women has been shown to reduce the risk for illness in both mother and infant (1) . To help protect pregnant women, the Advisory Committee on Immunization Practices (ACIP) and the American College of Obstetricians and Gynecologists recommend influenza vaccination for all women who are or will be pregnant during the influenza season, regardless of trimester (1, 2) . To estimate influenza vaccination coverage among pregnant women during the 2012-13 influenza season, CDC analyzed data from an Internet panel survey conducted April 1-12, 2013. Among 1,702 self-selected survey respondents pregnant at any time during the 4-month period of October 2012-January 2013, 50.5% reported they received influenza vaccination before or during their pregnancy. Influenza vaccination coverage was higher among women reporting both a health-care provider recommendation and offer of influenza vaccination (70.5%) compared with women who received a recommendation but no offer of vaccination (46.3%) and women who received no recommendation (16.1%). Vaccination coverage of women who will be or are pregnant during an influenza season might be improved by implementing a combination of communitybased interventions, including enhanced access to low-cost vaccination services, provider recommendation and offer of influenza vaccination, and education of pregnant women about influenza vaccination safety and efficacy during pregnancy to increase demand (3) .
To provide end-of-season estimates of influenza vaccination coverage, health-care provider recommendation and offer of vaccination, and information on knowledge, attitudes, and behaviors related to influenza vaccination among women pregnant during the 2012-13 influenza season, before the 2013-14 influenza season, CDC conducted an Internet panel survey during April 1-12, 2013 .* Women aged 18-49 years who were pregnant at any time since August 2012 were recruited from a SurveySpot panel, a general population opt-in Internet panel operated by Survey Sampling International. † Of 6,633 women who entered the survey, 2,198 were determined to be eligible, and 2,047 (93.1%) completed the survey. § Data were weighted to reflect the age groups, race/ethnicity, and geographic distribution of the total U.S. population of pregnant women during [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . ¶ The methods and questions used in the April 2013 survey were similar to the April 2011 and April 2012 surveys (4, 5) . However, for this analysis, vaccination status was defined differently from the analyses of the 2010-11 and 2011-12 influenza seasons: 1) the vaccination time frame changed to July through April, compared with the previous timeframe of August through April; and 2) a woman was considered vaccinated only if she was vaccinated before or during pregnancy, whereas previously women vaccinated after pregnancy had also been counted (4, 5) . In this analysis, the study population was limited to women reporting being pregnant any time during the usual peak influenza vaccination period of October-January (n = 1,702).
Survey respondents were asked questions about 1) their vaccination status before and during pregnancy, 2) whether their health-care provider recommended and offered influenza vaccination, 3) their attitudes regarding influenza and influenza vaccination, and 4) their reasons for receiving or com) to answer a series of screening questions and, if eligible, to take the survey. § A survey response rate requires specification of the denominator at each stage of sampling. During recruitment of an online opt-in survey sample, such as the Internet panel described in this report, these numbers are not available; therefore, the response rate cannot be calculated. Instead, the survey completion rate is provided. ¶ The sample of pregnant women was weighted to reflect the age group, race/ ethnicity, and geographic region of all pregnant women in the United States during 1990-2008. The total population of pregnant women in the United States in 2012 and the distribution of pregnant women by age and race/ethnicity groups was determined based on data for the number of pregnant women in the United States during 1990-2008 (available at http://www.cdc.gov/nchs/ data/nvsr/nvsr60/nvsr60_07.pdf ). The distribution of U.S. pregnant women age 18-44 years by census region in 2008 was determined based on estimates provided for each state in the Guttmacher Institute's state data center (available at http://www.guttmacher.org/datacenter). not receiving influenza vaccination. To simplify the analysis, responses to five individual questions on attitudes were used to develop two composite scores defining attitudes toward influenza vaccination efficacy and the safety of influenza vaccination. A response to a sixth question was used as a measure of concern about influenza infection.** Because the study sample was based on pregnant women from an opt-in Internet panel rather than a probability sample, no statistical tests were performed. Differences were noted when there was a difference of ≥5 percentage points between any values being compared.
Influenza Vaccination Coverage Among Pregnant
Of the 1,702 women pregnant at any time during October 2012-January 2013, 50.5% reported influenza vaccination since July 1, 2012; 14.6% were vaccinated before pregnancy and 35.9% during pregnancy (15.7% first trimester, 10.6% second trimester, 8.1% third trimester, and 1.5% unknown trimester) ( Table 1) . Among the 1,620 women with at least one health-care provider visit since July 2012 who provided information on a provider recommendation and offer, 54.6% reported receiving a provider recommendation and offer of vaccination, 16.7% reported receiving a provider recommendation but no offer of vaccination, and 28.7% reported receiving no recommendation. Women who reported receiving both a provider recommendation and offer of influenza vaccination had higher vaccination coverage (70.5%) compared with women who reported receiving a provider recommendation but no offer (46.3%) and women who reported receiving no recommendation (16.1%) (Table 1, Figure) . Women with the following reported characteristics had lower influenza vaccination coverage than other women within each comparison stratum: aged 18-24 years, nonHispanic black, having an education less than a college degree, not married, reporting no health insurance, not working for ** Three composite variables were created. First, the influenza vaccination efficacy attitude composite variable was created based on responses to two questions regarding attitudes toward influenza vaccination: 1) "Flu vaccine is somewhat/ very effective in preventing flu" and 2) "Agree/Strongly agree that if a pregnant woman receives the flu vaccination, it will protect the baby from getting the flu after it is born." One point was given for each "yes" answer for either of the two questions. Respondents who had a summary score of 1 or 2 were defined as having a "positive" attitude, and those with a summary score of 0 were defined as having a "negative" attitude. Second, the safety of influenza vaccination attitude composite variable was created based on responses to three questions regarding attitudes toward influenza vaccination: 1) "Flu vaccination is somewhat/very/completely safe for most adult women," 2) "Flu vaccination is somewhat/very/completely safe for pregnant women," and 3) Flu vaccination that a pregnant women receives is somewhat/very/ completely safe for her baby." One point was given for each "yes" answer to any of the three questions. Respondents who had a summary score of 2 or 3 were defined as having a "positive" attitude, and those with a summary score of 1 or 0 were defined as having a "negative" attitude. Third, the influenza infection variable was created based on response to a question regarding attitude toward influenza infection: "If a pregnant woman gets the flu, it is somewhat/very likely to harm the baby." Respondents with a "yes" answer were defined as "concerned," and respondents with a "no" answer were defined as "not concerned."
wages, living below the poverty level, having no high-risk conditions associated with increased complications for influenza, and having fewer than six health-care provider visits since July 2012 (Table 1) . Vaccination coverage among women with a negative attitude toward the efficacy of influenza vaccination was 9.8%, compared with 64.2% among those with a positive attitude. Women with a negative attitude towards the safety of vaccination had lower coverage than those with a positive attitude (13.0% versus 65.6%), and those with no concern about influenza infection had lower coverage than those with concern about influenza infection (47.1% versus 52.8%) ( Table 1) . The outcomes regarding attitudes were similar whether using responses to the composite scores or the individual questions.
Overall, 72.3% of women reported receiving a health-care provider recommendation for vaccination, with or without reporting an offer of vaccination (Table 2) . Women with both a provider recommendation and offer of influenza vaccination had higher vaccination coverage compared with women who received only a recommendation or who received no recommendation across all socio-demographic subgroups and attitude categories (Table 2) . Among women who received a provider recommendation and offer of vaccination, coverage was 19.4% for those who reported a negative attitude toward influenza vaccination efficacy, 19.4% for those who reported a negative attitude towards the safety of influenza vaccination, and 68.8% for those who reported no concern about influenza infection; vaccination coverage was lower among women who did not receive a provider recommendation and also reported a negative attitude toward vaccination efficacy (2.5%) or the safety of influenza vaccination (7.7%) or no concern about influenza infection (15.6%).
The top three reasons women reported for vaccination were to protect their infant from influenza (33.2%), to protect themselves from influenza (20.0%), and because their healthcare provider recommended vaccination (15.7%). The top three reasons reported for nonvaccination were concern about safety risk to the infant (20.5%), that the vaccination would give pregnant women influenza (13.6%), and that vaccination was not effective in preventing influenza (10.6%). either before or during pregnancy were defined as vaccinated. Overall, 2.9% of women reported vaccination after pregnancy and were categorized as unvaccinated during pregnancy. The revised estimates for the 2010-11 and 2011-12 influenza seasons using the 2012-13 definition were 44.0% and 47.6%, respectively (CDC, unpublished data, 2013). † Those who were employed for wages or self-employed were categorized as working. Those who were out of work, homemakers, students, retired, or unable to work were grouped as not working. § Below poverty were defined as a total of annual family income of <$23,283
for a family of four with two minors as of 2012, as determined by the U.S. Census Bureau (information available at http://www.census.gov/hhes/www/ poverty/data/threshld). ¶ Conditions associated with increased risk for serious medical complication from influenza, including chronic asthma, a lung condition other than asthma, a heart condition, diabetes, a kidney condition, a liver condition, obesity, or a weakened immune system caused by a chronic illness or by medications taken for a chronic illness. ** Sample size was <30; vaccination coverage estimates were not reliable.
† † Excluded women who did not visit a provider since July 2012 (n = 27) and women who did not respond or did not know whether they received a provider offer (n = 55). § § Composite variable created based on responses to two questions regarding attitudes toward influenza vaccination: 1) "Flu vaccine is somewhat/very effective in preventing flu" and 2) "Agree/Strongly agree that if a pregnant woman receives the flu vaccination, it will protect the baby from getting the flu after it is born. " One point was given for each "yes" answer for either of the two questions. Respondents who had a summary score of 1 or 2 were defined as having a "positive" attitude, and those with a summary score of 0 were defined as having a "negative" attitude. ¶ ¶ Composite variable created based on responses to three questions regarding attitudes toward influenza vaccination: 1) "Flu vaccination is somewhat/ very/completely safe for most adult women, " 2) "Flu vaccination is somewhat/ very/completely safe for pregnant women, " and 3) "Flu vaccination that a pregnant women receives is somewhat/very/completely safe for her baby. " One point was given for each "yes" answer to any of the three questions. Respondents who had a summary score of 2 or 3 were defined as having a "positive" attitude, and those with a summary score of 0 or 1 were defined as having a "negative" attitude. *** Variable created based on response to a question regarding attitude toward influenza infection: "If a pregnant woman gets the flu, it is somewhat/very likely to harm the baby. " Respondents with a "yes" answer were defined as "concerned," and respondents with a "no" answer were defined as "not concerned. " 
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Editorial Note
Overall influenza vaccination coverage among pregnant women during the 2012-13 influenza season was 50.5%. Vaccination coverage among pregnant women was 47.0%-49.0% for the 2010-11 and 2011-12 influenza seasons (4,5); however, these estimates are not directly comparable because the change in the definition of vaccination status for this most recent season (including changing the measurement of influenza vaccination for pregnant women to July through April and restricting vaccination to receipt before or during pregnancy). Women reporting no health insurance, not working for wages, having fewer than six health-care provider visits since July 2012, or lower socioeconomic status indicators (less education and living below the poverty level) had lower vaccination coverage than other women in the survey. Negative attitudes toward the efficacy or safety of influenza vaccination and having no concern about influenza infection were also associated with lower vaccination coverage. Provider recommendation and offer of influenza vaccination was associated with higher levels of vaccination coverage, even when women reported no health insurance, not working for wages, lower socioeconomic status indicators, a negative attitude toward the efficacy or safety of influenza vaccination, or a lack of concern about influenza infection.
Among women with at least one health-care provider visit, 54.6% reported receiving a provider recommendation and offer of vaccination. In any practice, barriers to providers recommending and offering vaccination might include physician's concern about time spent discussing the vaccination; administrative and financial issues, such as concern about the up-front cost of ordering vaccines; high costs of storing and maintaining vaccines; not having electronic health records; and organizational challenges of vaccine administration (6) (7) (8) . Systems supporting provider recommendation and offer, such as standing orders and provider reminder systems, can reduce missed opportunities for vaccination and improve vaccination coverage when implemented with strategies to improve access to vaccination services, such as strategies that reduce patient cost and increase demand (e.g., patient education) (3). Full implementation of the Affordable Care Act might allow access to ACIP-recommended vaccinations, such as influenza vaccination, for pregnant women with no cost sharing when provided by an in-network provider, and thus minimize concerns about vaccination cost. Providers who do not provide vaccinations in their office can recommend vaccination and refer pregnant women to another in-network provider that administers influenza vaccinations.
Pregnant women who were not vaccinated reported concern about the safety risk to their infants and the misconceptions that the vaccination would give them influenza or that vaccination was ineffective as the top reasons for nonvaccination. However, health-care provider recommendation and offer was associated with increased vaccination coverage in all demographic groups. Education messages for pregnant women need to emphasize that vaccination during pregnancy can protect not only pregnant women themselves but also their infants during the first 6 months of life (9) . Such messages can be delivered through multiple means, including routine provider education, prenatal consultation, social media, and text messaging (e.g., https://text4baby.org). These efforts might help providers address negative attitudes and misconceptions about vaccination. † Sample size was <30; vaccination coverage estimates were not reliable. § Those who were employed for wages or self-employed were categorized as working. Those who were out of work, homemakers, students, retired, or unable to work were grouped as not working. ¶ Below poverty were defined as a total of annual family income of <$23,283 for a family of four with two minors as of 2012, as determined by the U.S. Census Bureau (information available at http://www.census.gov/hhes/www/poverty/data/threshld). ** Conditions associated with increased risk for serious medical complication from influenza, including chronic asthma, a lung condition other than asthma, a heart condition, diabetes, a kidney condition, a liver condition, obesity, or a weakened immune system caused by a chronic illness or by medications taken for a chronic illness. † † Composite variable created based on responses to two questions regarding attitudes toward influenza vaccination: 1) "Flu vaccine is somewhat/very effective in preventing flu"; 2) "Agree/Strongly agree that if a pregnant woman receives the flu vaccination, it will protect the baby from getting the flu after it is born. " One point was given for each "yes" answer for either of the two questions. Respondents who had a summary score of 1 or 2 were defined as having a "positive" attitude, and those with a summary score of 0 were defined as having a "negative" attitude. § § Composite variable created based on responses to three questions regarding attitudes toward influenza vaccination: 1) "Flu vaccination is somewhat/very/completely safe for most adult women, " and 2) "Flu vaccination is somewhat/very/completely safe for pregnant women, " and 3) "Flu vaccination that a pregnant women receives is somewhat/very/completely safe for her baby. " One point was given for each "yes" answer to any of the three questions. Respondents who had a summary score of 2 or 3 were defined as having a "positive" attitude, and those with a summary score of 0 or 1 were defined as having a "negative" attitude. ¶ ¶ Variable created based on response to a question regarding attitude toward influenza infection: "If a pregnant woman gets the flu, it is somewhat/very likely to harm the baby. " Respondents with a "yes" answer were defined as "concerned, " and respondents with a "no" answer were defined as "not concerned. "
The findings in this report are subject to at least five limitations. First, estimates might be biased if the selection processes for entry into the Internet panel and a woman's decision to participate in this particular survey were related to receipt of vaccination. Comparing 2010-11 influenza season vaccination estimates from 18 states in both the Internet panel survey and the Pregnancy Risk Assessment Monitoring System (PRAMS), a probability sampling survey, the Internet panel survey estimate for women pregnant at any time during October 2010-January 2011 (50.2%) was similar to the estimate from PRAMS for women who were pregnant in the same period (49.2%) (10) . Additional comparisons with PRAMS and other available data sources over multiple seasons are needed to determine whether the more timely Internet panel survey estimates, despite sampling differences, provide valid assessments of trends. Second, the survey was self-administered and not validated by medical record review. Third, the results were weighted to the distribution of pregnant women in the U.S. population, but the study sample did not include women without Internet access. Therefore, it might not be a representative sample of pregnant women, and findings might not be generalizable to all pregnant women in the United States. Fourth, this was a cross-sectional survey. Self-reported vaccination status, attitudes, and provider recommendation and offer were measured at the time of the survey. Interactions that happened before the survey (e.g., choosing a provider with similar attitudes or a change in attitudes because of a provider recommendation or offer) could not be captured by this survey. Finally, the 2012-13 influenza season coverage estimates are not directly comparable with estimates from the 2011-12 and 2010-11 seasons reported previously (4,5) because of the change in measuring vaccination coverage in this season.
Health-care provider recommendation and offer of influenza vaccination were associated with higher vaccination levels among pregnant women. Vaccination programs that include reducing patient cost of vaccination, reducing missed opportunities for vaccination by ensuring vaccination recommendations are provided at each visit, and increasing demand are needed (3). Tailored educational messages should emphasize that vaccination during pregnancy will not only decrease the risk for influenzarelated illness and complications in pregnant women themselves, but can also decrease the risk for illness in infants for up to 6 months, while they are too young to be vaccinated (9) .
What is already known on this topic? Influenza vaccination coverage among pregnant women increased substantially to approximately 50% during the 2009-10 influenza season, and the increased coverage was sustained during the 2010-11 and 2011-12 influenza seasons.
What is added by this report?
Based on the responses of 1,702 self-selected participants in an Internet panel survey, for the 2012-13 influenza season, 50.5% of pregnant women were vaccinated against influenza, and 72.3% of pregnant women reported receiving a health-care provider recommendation of vaccination. Women who received a provider recommendation and offer of vaccination had higher vaccination coverage than women who received a provider recommendation alone or received no recommendation, even when they had a negative attitude toward vaccination efficacy or the safety of vaccination.
What are the implications for public health practice?
Continued efforts are needed to increase knowledge among pregnant women about the risk for influenza and the safety and efficacy of influenza vaccination for themselves and their infants. Efforts are also needed to increase opportunities for providers to recommend and offer influenza vaccination to pregnant women to protect both them and their infants.
